
MISSOURI RIVER BASIN
Summary of Engineering Data

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-1

Summary of Engineering Data -- Missouri River Mainstem System
Item Subject Fort Peck Lake Garrison Dam - Oahe Dam -
No. Lake Sakakawea Lake Oahe

1 Location of Dam Near Glasgow, Montana Near Garrison, ND Near Pierre, SD
2 River Mile - 1960 Mileage Mile 1771.5 Mile 1389.9 Mile 1072.3
3 Total & incremental drainage 57,500 181,400 (2) 123,900 243,490 (1) 62,090

          areas in square miles
4 Approximate length of full 134, ending near Zortman, MT 178, ending near Trenton, ND 231, ending near Bismarck, ND

          reservoir (in valley miles)
5 Shoreline in miles (3) 1520 (elevation 2234) 1340 (elevation 1837.5) 2250 (elevation 1607.5)
6 Average total & incremental 10,200 25,600 15,400 28,900 3,300

          inflow in cfs
7 Max. discharge of record 137,000 (June 1953) 348,000 (April 1952) 440,000 (April 1952)

          near damsite in cfs
8 Construction started - calendar yr. 1933 1946 1948
9 In operation (4) calendar yr. 1940 1955 1962

Dam and Embankment
10 Top of dam, elevation in feet msl 2280.5 1875 1660
11 Length of dam in feet 21,026 (excluding spillway) 11,300 (excluding spillway) 9,300 (excluding spillway)
12 Damming height in feet (5) 220 180 200
13 Maximum height in feet (5) 250.5 210 245
14 Max. base width, total & w/o 3500, 2700 3400, 2050 3500, 1500

          berms in feet
15 Abutment formations ( under dam & Bearpaw shale and glacial fill Fort Union clay shale Pierre shale

          embankment)
16 Type of fill Hydraulic & rolled earth fill Rolled earth filled Rolled earth fill & shale berms
17 Fill quantity, cubic yards 125,628,000 66,500,000 55,000,000 & 37,000,000
18 Volume of concrete, cubic yards 1,200,000 1,500,000 1,045,000
19 Date of closure 24 June 1937 15 April 1953 3 August 1958

Spillway Data
20 Location Right bank - remote Left bank - adjacent Right bank - remote
21 Crest elevation in feet msl 2225 1825 1596.5
22 Width (including piers) in feet 820 gated 1336 gated 456 gated
23 No., size and type of gates 16 - 40' x 25' vertical lift gates 28 - 40' x 29' Tainter 8 - 50' x 23.5' Tainter
24 Design discharge capacity, cfs 275,000 at elev 2253.3 827,000 at elev 1858.5 304,000 at elev 1644.4
25 Discharge capacity at maximum 230,000 660,000 80,000

          operating pool in cfs
Reservoir Data (6)

26 Max. operating pool elev. & area 2250 msl 246,000 acres 1854 msl 380,000 acres 1620 msl 374,000 acres
27 Max. normal op. pool elev. & area 2246 msl 240,000 acres 1850 msl 364,000 acres 1617 msl 360,000 acres
28 Base flood control elev & area 2234 msl 212,000 acres 1837.5 msl 307,000 acres 1607.5 msl 312,000 acres
29 Min. operating pool elev. & area 2160 msl 90,000 acres 1775 msl 128,000 acres 1540 msl 117,000 acres

Storage allocation & capacity
30 Exclusive flood control 2250-2246 975,000 a.f. 1854-1850 1,489,000 a.f. 1620-1617 1,102,000 a.f.
31 Flood control & multiple use 2246-2234 2,717,000 a.f. 1850-1837.5 4,222,000 a.f. 1617-1607.5 3,201,000 a.f.
32 Carryover multiple use 2234-2160 10,785,000 a.f. 1837.5-1775 13,130,000 a.f. 1607.5-1540 13,461,000 a.f.
33 Permanent 2160-2030 4,211,000 a.f. 1775-1673 4,980,000 a.f. 1540-1415 5,373,000 a.f.
34 Gross 2250-2030 18,688,000 a.f. 1854-1673 23,821,000 a.f. 1620-1415 23,137,000 a.f.
35 Reservoir filling initiated November 1937 December 1953 August 1958
36 Initially reached min. operating pool 27 May 1942 7 August 1955 3 April 1962
37 Estimated annual sediment inflow 18,100 a.f. 1030 yrs. 25,900 a.f. 920 yrs. 19,800 a.f. 1170 yrs.

Outlet Works Data
38 Location Right bank Right Bank Right Bank
39 Number and size of conduits 2 - 24' 8" diameter (nos. 3 & 4) 1 - 26' dia. and 2 - 22' dia. 6 - 19.75' dia. upstream, 18.25'

       dia. downstream
40 Length of conduits in feet (8) No. 3  -  6,615, No. 4  -  7,240 1529 3496 to 3659
41 No., size, and type of service gates 1 - 28' dia. cylindrical gate 1 - 18' x 24.5' Tainter gate per 1 - 13' x 22' per conduit, vertical

       6 ports, 7.6' x 8.5' high (net      conduit for fine regulation        lift, 4 cable suspension and
       opening) in each control shaft        2 hydraulic suspension (fine

       regulation)
42 Entrance invert elevation (msl) 2095 1672 1425
43 Avg. discharge capacity per conduit Elev. 2250 Elev.  1854 Elev. 1620

          & total 22,500 cfs - 45,000 cfs 30,400 cfs - 98,000 cfs 18,500 cfs - 111,000 cfs
44 Present tailwater elevation (ft msl) 2032-2036 5,000 - 35,000 cfs 1670-1680 15,000- 60,000 cfs 1423-1428 20,000-55,000 cfs

Power Facilities and Data
45 Avg. gross head available in feet (14) 194 161 174
46 Number and size of conduits No. 1-24'8" dia., No. 2-22'4" dia. 5 - 29' dia., 25' penstocks 7 - 24' dia., imbedded penstocks
47 Length of conduits in feet (8) No. 1 - 5,653, No. 2 - 6,355 1829 From 3,280 to 4,005
48 Surge tanks PH#1: 3-40' dia., PH#2: 2-65' dia. 65' dia. - 2 per penstock 70' dia., 2 per penstock
49 No., type and speed of turbines 5 Francis, PH#1-2: 128.5 rpm, 5 Francis, 90 rpm 7 Francis, 100 rpm

      1-164 rpm , PH#2-2:  128.6 rpm
50 Discharge cap. at rated head in cfs PH#1, units 1&3 170', 2-140' 150' 41,000 cfs 185' 54,000 cfs

   8,800 cfs, PH#2-4&5 170'-7,200 cfs
51 Generator nameplate rating in kW 1&3: 43,500; 2: 18,250; 4&5: 40,000 3 - 109,250, 2 - 95,000 112,290
52 Plant capacity in kW 185,250 517,750 786,030
53 Dependable capacity in kW (9) 181,000 388,000 534,000
54 Avg. annual energy, million kWh (12) 1,142 2,429 2,867
55 Initial generation, first and last unit July 1943 - June 1961 January 1956 - October 1960 April 1962 - June 1963
56 Estimated cost September 1999

       completed project (13) $158,428,000 $305,274,000 $346,521,000
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Summary of Engineering Data -- Missouri River Mainstem System
Big Bend Dam - Fort Randall Dam - Gavins Point Dam - Total Item Remarks

Lake Sharpe Lake Francis Case Lewis & Clark Lake No.
21 miles upstream Chamberlain, SD Near Lake Andes, SD Near Yankton, SD 1 (1) Includes 4,280 square
Mile 987.4 Mile 880.0 Mile 811.1 2 miles of non-contributing
249,330 (1) 5,840 263,480 (1) 14,150 279,480 (1) 16,000 3 areas.

(2) Includes 1,350 square
80, ending near Pierre, SD 107, ending at Big Bend Dam 25, ending near Niobrara, NE 755 miles 4 miles of non-contributing

areas.
200 (elevation 1420) 540 (elevation 1350) 90 (elevation 1204.5) 5,940 miles 5 (3) With pool at base of flood
28,900 30,000 1,100 32,000 2,000 6 control.

(4) Storage first available for
440,000 (April 1952) 447,000 (April 1952) 480,000 (April 1952) 7 regulation of flows.

(5) Damming height is height
1959 1946 1952 8 from low water to maximum
1964 1953 1955 9 operating pool.  Maximum

height is from average
1440 1395 1234 10 streambed to top of dam.
10,570 (including spillway) 10,700 (including spillway) 8,700 (including spillway) 71,596 11 (6) Based on latest available
78 140 45 863 feet 12 storage data.
95 165 74 13 (7) River regulation is attained
1200, 700 4300, 1250 850, 450 14 by flows over low-crested

spillway and through 
Pierre shale & Niobrara chalk Niobrara chalk Niobrara chalk & Carlile shale 15 turbines.

(8) Length from upstream face
Rolled earth, shale, chalk fill Rolled earth fill & chalk berms Rolled earth & chalk fill 16 of outlet or to spiral case.
17,000,000 28,000,000 & 22,000,000 7,000,000 358,128,000 cu. yds 17 (9) Based on 8th year (1961)
540,000 961,000 308,000 5,554,000 cu. yds. 18 of drought drawdown
24 July 1963 20 July 1952 31 July 1955 19 (From study 8-83-1985).

(10) Affected by level of Lake
Left bank - adjacent Left bank - adjacent Right bank - adjacent 20 Francis case.  Applicable to
1385 1346 1180 21 pool at elevation 1350.
376 gated 1000 gated 664 gated 22 (11) Spillway crest.
8 - 40' x 38' Tainter 21 - 40' x 29' Tainter 14 - 40' x 30' Tainter 23 (12) 1967-2001 Average
390,000 at elev 1433.6 620,000 at elev 1379.3 584,000 at elev 1221.4 24 (13) Source:  Annual Report on
270,000 508,000 345,000 25 Civil Works Activities of the

Corps of Engineers.  Extract
Report Fiscal Year 1999.

1423 msl 61,000 acres 1375 msl 102,000 acres 1210 msl 31,000 acres 1,194,000 acres 26 (14) Based on Study 8-83-1985
1422 msl 60,000 acres 1365 msl 95,000 acres 1208 msl 28,000 acres 1,147,000 acres 27
1420 msl 57,000 acres 1350 msl 77,000 acres 1204.5 msl 24,000 acres 989,000 acres 28
1415 msl 51,000 acres 1320 msl 38,000 acres 1204.5 msl 24,000 acres 450,000 acres 29

1423-1422 60,000 a.f. 1375-1365 985,000 a.f. 1210-1208 59,000 a.f. 4,670,000 a.f. 30
1422-1420 117,000 a.f. 1365-1350 1,309,000 a.f. 1208-1204.5 90,000 a.f. 11,656,000 a.f. 31

1350-1320 1,607,000 a.f. 38,983,000 a.f. 32
1420-1345 1,682,000 a.f. 1320-1240 1,517,000 a.f. 1204.5-1160 321,000 a.f. 18,084,000 a.f. 33
1423-1345 1,859,000 a.f. 1375-1240 5,418,000 a.f. 1210-1160 470,000 a.f. 73,393,000 a.f. 34
November 1963 January 1953 August 1955 35
25 March 1964 24 November 1953 22 December 1955 36
4,300 a.f. 430 yrs. 18,300 a.f. 250 yrs. 2,600 a.f. 180 yrs. 92,500 a.f. 37

Left Bank 38
None (7) 4 - 22' diameter None (7) 39

1013 40
2 - 11' x 23' per conduit, vertical 41
     lift, cable suspension

1385 (11) 1229 1180 (11) 42
Elev 1375 43

32,000 cfs - 128,000 cfs
1351-1355(10)    25,000-100,000 cfs 1228-1239 5,000-60,000 cfs 1155-1163 15,000-60,000 cfs 44

70 117 48 764 feet 45
None: direct intake 8 - 28' dia., 22' penstocks None: direct intake 46

1,074 55,083 47
None 59' dia, 2 per alternate penstock None 48
8 Fixed blade, 81.8 rpm 8 Francis, 85.7 rpm 3 Kaplan, 75 rpm 36 units 49

67' 103,000 cfs 112' 44,500 cfs 48' 36,000 cfs 50

3 - 67,276, 5 - 58,500 40,000 44,100 51
494,320 320,000 132,300 2,435,650 kw 52
497,000 293,000 74,000 1,967,000 kw 53 Corps of Engineers, U.S. Army
1,041 1,843 754 10,077 million kWh 54 Compiled by
October 1964 - July 1966 March 1954 - January 1956 September 1956 - January 1957 July 1943 - July 1966 55 Northwestern Division

56 Missouri River Region
$107,498,000 $199,066,000 $49,617,000 $1,166,404,000 May 2001
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Missouri River Basin
Spillway Rating Curves
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Missouri River Basin
Fort Peck Project

Tailwater Rating Curves
Power Plant 1 and 2

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-8

DIRECTIONS:
Tailwater elevation can be determined by following the

Powerhouse No. 1 discharge curve to the left until the 
correct Powerhouse No. 2 discharge is reached.  From this
point read directly to the left for Powerhouse No. 1 tail-
water elevations and straight down for Powerhouse No. 2
tailwater elevation.

NOTES:  These curves are only good when steady state
flow conditions exist at both powerhouses.
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Missouri River Basin
Fort Peck Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
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March 2004

Plate II-10

ELEV 0 1 2 3 4 5 6 7 8 9
2030 0 0 0 0 70 107 98 116 180 289
2040 418 526 626 739 864 1004 1148 1275 1378 1456
2050 1480 1471 1532 1718 2030 2370 2636 2910 3284 3757
2060 4264 4720 5169 5669 6219 6753 7228 7749 8195 9167
2070 10043 10918 11683 12336 12861 13368 13961 14529 14962 15261
2080 15440 15612 15907 16360 16969 17618 16175 18739 19421 20221
2090 21086 21917 22700 23466 24716 24956 25700 26452 27208 27968
2100 28711 29433 30183 30889 31351 32736 33597 34447 35313 36197
2110 37047 37851 38710 39694 40801 41915 42933 43992 45214 46599
2120 48098 49577 50951 52224 53395 54523 55691 56883 58054 59204
2130 60371 61571 62739 63826 64834 65839 66907 67947 68877 69698
2140 70442 71199 72027 73923 73888 74856 75858 76811 77771 78738
2150 79683 80600 81553 82582 83687 84823 85926 87015 88126 89259
2160 90348 91374 92476 93745 95183 96624 97930 99299 100807 102759
2170 104794 106814 108657 110304 111757 113166 114693 116205 117556 118746
2180 119809 120879 122073 123405 124876 126382 127809 129240 130771 132402
2190 134099 135777 137400 135976 140505 142016 143545 145084 146614 148135
2200 149655 151181 152705 154219 135723 157232 158757 160268 161745 163188
2210 164592 165937 167425 168926 170489 172112 173742 175309 176791 178187
2220 179404 180513 181856 183608 185769 187984 189909 191927 194400 197331
2230 200565 203722 206614 209280 211721 214031 216398 213867 221389 223964
2240 226691 229527 232156 234406 236277 238094 240173 242175 243770 244958
2250 245898 246929 248163 249532 251037 252610 254137 255620 257102 258534
2260 260066

ELEV 0 1 2 3 4 5 6 7 8 9
2030 0 0 0 0 26 140 240 336 473 696
2040 1052 1532 2105 2785 3584 4514 5593 6811 8144 9568
2050 11057 12528 13998 15592 17435 19652 22176 24924 27896 31492
2060 35511 40020 44952 50359 56290 62797 69796 77254 85295 94045
2070 103630 114131 125466 137510 150139 163232 176876 191155 205934 221079
2080 236456 251960 267680 283774 300400 317713 335636 354064 373115 392906
2090 413557 435078 457391 480478 504323 528910 554236 580811 607140 634727
2100 663076 692149 721943 752515 783921 816217 849393 883411 918287 954038
2110 990681 1028133 1066383 1105554 1145771 1187156 1229601 1273023 1317586 1363452
2120 1410784 1459649 1509939 1561552 1614387 1668343 1723433 1779726 1837200 1895834
2130 1955609 2016577 2078752 2142055 2206405 2271724 2338084 2405539 2473979 2543294
2140 2613376 2684178 2755774 2828232 2901620 2976009 3051393 3127726 3205016 3283269
2150 3362492 3442635 3523693 3505742 3688858 3773117 3858504 3944969 4032534 4121221
2160 4211053 4301918 4393801 4486870 4581292 4677236 4774541 4873096 4973140 5074914
2170 5478658 5284502 5392287 5501816 5612895 5725330 5839227 5954716 6071637 6189828
2180 6309129 6429447 6550883 6673593 6787699 6923345 7050464 7178964 7308944 7440506
2190 7573749 7708704 7845304 7983504 8123250 8264516 8407289 8551606 8697457 8844835
2200 8993728 9144145 9296090 9449555 9604529 9761001 9918994 10078516 10239531 10402006
2210 10565907 10731191 10887882 11066042 11235734 11407020 11579958 11754505 11930577 12108088
2220 12286952 12466897 12647979 12830609 13015195 13202148 13391163 13581967 13775017 13970768
2230 14169679 14371899 14577144 14785127 14995686 15208569 15423746 15641306 15861481 16084145
2240 1639409 16537527 16768464 17001540 17237276 17474394 17713464 17954740 18197814 18442280
2250 18687731 18934077 19151590 19430404 19680655 19932479 20185876 20440754 20697116 20854959
2260 21214285

(1986 Survey)

Area in Acres 
(1986 Survey)

Capacity in Acre-Feet 



Missouri River Basin
Fort Peck Project

Embankment, Reservoir,
And Powerhouse

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004
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FORT PECK LAKE
POOL DURATION RELATIONSHIP
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Plate II-14

Missouri River Basin
Fort Peck Dam Pool Elevation Duration

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004



Missouri River Basin
Fort Peck Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-15
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Missouri River Basin
Fort Peck Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-16
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Missouri River Basin
Spillway Rating Curves

Garrison Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-20
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Missouri River Basin
Garrison Project

Discharge Rating Curve for
Flood Control Tunnels

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-21
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Missouri River Basin
Garrison Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-24

ELEV 0 1 2 3 4 5 6 7 8 9
1660 0 0 0 0 0 0 0 0 11 18
1670 31 33 25 38 73 129 207 306 426 568
1680 626 527 421 429 551 785 1134 1596 2171 2861
1690 3464 3786 4033 4408 4910 5539 6297 7181 8192 9332
1700 10427 11286 12056 12900 13818 14810 15876 17015 18228 19515
1710 20738 21767 22747 23822 24989 26249 27603 29050 30590 32223
1720 33765 35042 36261 37612 39097 40715 42465 44349 46366 48516
1730 50705 52781 54754 56690 58590 60453 62280 64071 65825 67543
1740 69283 71106 72954 74768 76546 78290 80000 81675 83316 84922
1750 86512 88120 89756 91411 93083 94774 96483 98210 99955 101719
1760 103501 105286 107056 108805 110531 112236 113920 115582 117222 118840
1770 120369 121785 123227 124787 126465 128261 130174 132206 134355 136623
1780 138809 140716 142545 144494 146566 148759 151073 153509 156066 158744
1790 161295 163491 165610 167913 170400 173070 175923 178959 182180 185583
1800 188998 192191 195248 198311 201379 204453 207531 210620 213710 216805
1810 219955 223165 226365 229505 232585 235600 238545 241430 244255 247015
1820 249665 252215 254825 257585 260485 263525 266715 270055 273535 277160
1830 280520 283270 285940 288985 292410 296210 300380 304925 309845 315145
1840 320600 325805 330710 335450 340035 344460 348715 352810 356740 360505
1850 364265 368210 372275 376345 380415 384480 388545 392615 396685 400750
1860 404810

ELEV 0 1 2 3 4 5 6 7 8 9
1660 0 0 0 0 0 0 0 0 7 22
1670 43 85 109 135 186 282 445 697 1058 1550
1680 2194 2802 3248 3645 4107 4747 5678 7015 8870 11358
1690 14592 18286 22164 26352 30980 36173 42059 48767 56422 65152
1700 75086 86006 97658 110118 123459 137755 153080 169507 187110 205964
1710 226141 247441 269675 292936 317319 342914 369817 398121 427918 459301
1720 492365 526831 562450 599353 637675 677548 719105 762479 807804 855212
1730 904837 956622 1010399 1066130 1123779 1183310 1244686 1307871 1372828 1439521
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1750 2289440 2376747 2465681 2556260 2648503 2742427 2838051 2935393 3034471 3135304
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1800 8877219 9067884 9261602 9458380 9658224 9861138 10067130 10276200 10488370 10703620
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1820 13275410 13526360 13779840 14036010 14295010 14556980 14822060 15090410 15362170 15637480
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1840 18893560 19216870 19545170 19878290 20216070 20558360 20904990 21255790 21610610 21969270
1850 22331620 22697800 23068040 23442350 23820730 24203180 24589690 24980270 25374920 25773640
1860 26176420

AREA IN ACRES
 1988 SURVEY

CAPACITY IN ACRE-FEET
 1988 SURVEY
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Missouri River Basin
Garrison Project

Embankment, Intakes,
Spillway, and  Powerhouse

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-26
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Missouri River Basin
Garrison Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-29
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Missouri River Basin
Garrison Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-30
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Missouri River Basin
Spillway Rating Curves

Oahe Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-34
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RESERVOIR WATER SURFACE ELEV. IN FEET ABOVE M.S.L.

D
IS

C
H

A
R

G
E

 IN
 1

,0
00

 C
.F

.S
.

EL
EV

AT
IO

N
 1

62
0 

TO
P 

O
F 

F.
C

.

EL
EV

AT
IO

N
 1

61
7 

BA
SE

 O
F 

F.
C

.

EL
EV

AT
IO

N
 1

60
7.

5 
BA

SE
 O

F 
AN

N
U

AL
 F

.C
.

EL
EV

AT
IO

N
 1

54
0 

M
IN

IM
U

M
O

PE
R

AT
IN

G
 P

O
O

L

N
O

TE
:  

C
U

R
VE

 R
EP

R
E

SE
N

TS
 T

O
TA

L 
D

IS
C

H
AR

G
E

C
A

PA
BI

LI
TY

 O
F 

6 
TU

N
N

EL
S.





O
ah

e 
Po

w
er

pl
an

t

4
6

8
10

12
14

16
18

20
22

24
26

28
30

32
34

36
38

40
42

44
46

48
50

52
54

56
58

60
62

64

D
is

ch
ar

ge
 in

 1
,0

00
 c

fs

05010
0

15
0

20
0

25
0

30
0

35
0

40
0

45
0

50
0

55
0

60
0

65
0

70
0

75
0

80
0

85
0

90
0

Po
w

er
 in

 M
W

x x

x

x

x

x

x

x

x

x

15
40

1 5
5 0

15
60

1 5
7 0

15
80

15
90

16
00

16
10

16
20

16
30

R
es

 E
le

v

M
ax

im
um

 c
on

tin
uo

us
 o

ut
pu

t

M
ax

im
um

 in
st

an
ta

ne
ou

s o
ut

pu
t

N
ot

e:
  T

ra
ns

iti
on

 fr
om

  c
on

tin
uo

us
 to

 in
st

an
ta

ne
ou

s n
ot

 a
s a

br
up

t a
s s

ho
w

n.

D
at

a 
de

ve
lo

pe
d 

be
fo

re
 c

om
pl

et
io

n 
of

  a
co

us
tic

 fl
ow

 m
et

er
 in

st
al

la
tio

n.

x

15
30

M
is

so
ur

i R
iv

er
 B

as
in

O
ah

e 
Po

w
er

pl
an

t C
ha

ra
ct

er
is

tic
s

U
.S

. A
R

M
Y

 E
N

G
IN

E
E

R
 D

IV
IS

IO
N

, N
O

R
TH

W
E

ST
E

R
N

C
O

R
P

S
 O

F 
E

N
G

IN
E

E
R

S
, O

M
A

H
A

, N
E

B
R

A
S

K
A

M
ar

ch
 2

00
4

Plate II -37



Missouri River Basin
Oahe Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-38

ELEV 0 1 2 3 4 5 6 7 8 9
1410 0 0 0 0 0 0 0 0 0 36
1420 107 163 213 323 493 723 1013 1363 1773 2244
1430 2687 3010 3291 3615 3983 4393 4846 5343 5882 6464
1440 6995 7390 7759 8202 8717 9306 9968 10703 11512 12394
1450 13282 14087 14836 15585 16332 17078 17823 18567 19310 20051
1460 20735 21329 21930 22610 23366 24200 25111 26101 27167 28310
1470 29475 30573 31611 32629 33628 34606 35565 36505 37425 38325
1480 39166 39937 40730 41602 42551 43578 44684 45868 47130 48470
1490 49835 51138 52380 53597 54790 55958 57102 58221 59316 60386
1500 61420 62431 64363 64541 65663 66830 68043 69300 70602 71949
1510 73319 74667 75978 77264 78525 79759 80968 82152 83310 84443
1520 85462 86338 87246 88302 89506 90858 92359 94008 95804 97749
1530 99705 101487 103157 104828 106502 108177 109855 111534 113215 114898
1540 116560 118188 119817 121473 123158 124869 126609 128376 130170 131992
1550 133628 134938 136247 137809 139623 141688 144006 146575 149397 152470
1560 155510 158173 160653 163205 165828 168523 171290 174129 177039 180020
1570 182933 185647 188313 191075 193945 196915 199980 203150 206415 209780
1580 213150 216375 219525 222695 225880 229085 232310 235550 238805 242080
1590 245190 248035 250880 253940 257220 260715 264425 268350 272495 276855
1600 281010 284570 287995 291710 295720 300030 304630 309525 314715 320200
1610 325965 331080 336170 341175 346105 350960 355740 360435 365055 369600
1620 374135 378760 383445 388130 392815 397500 402185 406875 411555 416240
1630 420930

ELEV 0 1 2 3 4 5 6 7 8 9
1410 0 0 0 0 0 0 0 0 0 13
1420 73 227 400 654 1047 1640 2493 3667 5220 7214
1430 9708 12588 15728 19171 22959 27137 31746 36830 42432 48594
1440 55360 62584 70141 78103 86545 95538 105157 115475 126564 138499
1450 151352 165064 179526 194737 210696 227402 244853 263048 281987 301668
1460 322090 343138 361748 386999 409968 433732 458368 483955 510570 538289
1470 567191 597240 628337 660462 693596 7227718 762809 798849 8355820 873700
1480 912471 852032 992346 1033493 1075550 1118595 1162707 1207963 125443 1302224
1490 1351384 1401895 1453661 1506656 1560856 1616237 1672773 1730441 1789216 1849073
1500 1909988 1971914 2034850 2098841 2163932 2230168 2297593 2366254 2436194 2507459
1510 2580093 2654098 2729427 2806054 2883955 2963104 3043474 3125041 3207779 3291662
1520 3376665 3462587 3549342 3637079 3725947 3816092 3907664 4000811 4095680 4192420
1530 4291179 4391831 4494153 4598145 4703810 4811149 4920165 5030860 5143234 5257290
1540 5373030 5490411 5609407 5730045 5852354 5976361 6102093 6229579 6358845 6489919
1550 6622830 6757176 6892706 7029671 7168325 7308917 7451701 7596929 7744852 7895723
1560 8049792 8206744 8366139 8528051 8692550 8859708 9029597 9202289 9377855 9556367
1570 9737896 9922233 10109190 10298860 10491340 10686750 10885170 11086710 11291470 11499540
1580 11711030 11925840 12143780 12364890 12589170 12816650 13047340 13281270 13518440 13758880
1590 14002600 14249260 14498670 14751020 15006550 15265460 15527980 15794310 16064680 16339300
1600 16618390 16901320 17187530 17477310 17770950 18068750 18371010 18678010 18990060 19307440
1610 19630460 19958970 20292620 20631310 20974970 21323520 21676890 22035000 22397760 22765110
1620 23136960 23513380 23894480 22480270 24670740 25065900 25465740 25870270 26279490 26693380
1630 27111970

Area in Acres 
(1989 Survey)

Capacity in Acre-Feet
(1989 Survey)



Missouri River Basin
Oahe Project

Embankment, Intakes,
Powerhouse, and Outlet Works

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-39
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LAKE OAHE
POOL DURATION RELATIONSHIP
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Missouri River Basin
Oahe Dam Pool Elevation Duration

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004



Missouri River Basin
Oahe Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-42
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Missouri River Basin
Oahe Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-43
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Missouri River Basin
Spillway Rating Curves

Big Bend Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-47
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Missouri River Basin
Big Bend Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-50

ELEV 0 1 2 3 4 5 6 7 8 9
1340 0 0 0 119 226 273 320 368 415 462
1350 836 1181 1225 1380 1645 2021 2506 3103 3810 4627
1360 5449 6138 6744 7354 7970 8590 9215 9844 10479 11118
1370 11747 12353 12957 13576 14209 14856 15516 16192 16881 17585
1380 18307 19038 19757 20454 21128 21779 22407 23013 23597 24158
1390 24659 25096 25556 26093 26709 27402 28172 29020 29946 30950
1400 31842 32459 33031 33761 34649 35694 36897 38258 39776 41452
1410 43146 44666 46067 47460 48846 50224 51594 52957 54312 55660
1420 57007 58362 59724 61085 62447 63808 65169 66531 67893 69254
1430 70615

ELEV 0 1 2 3 4 5 6 7 8 9
1340 0 0 0 35 238 488 758 1129 1521 1959
1350 2445 3631 4807 6082 7567 9373 11609 14386 17815 22066
1360 27069 32905 39345 46393 54054 62333 71235 80763 90924 101721
1370 113160 125215 137867 151130 165019 179548 194731 210581 227115 244344
1380 262285 280958 300362 320473 341270 362729 384828 407544 430855 454739
1390 479182 504057 529364 555169 581551 608587 636355 664932 694396 724825
1400 756297 788510 821216 854573 888739 923872 960128 997666 1036644 1077219
1410 1119548 1163512 1204881 1255647 1303802 1353339 1404250 1456528 1510164 1565152
1420 1621484 1679166 1738209 1798614 1860380 1923508 1987997 2053847 2121059 2189633
1430 2259568

Area in Acres 
(1997 Survey)

Capacity in Acre-Feet
(1997 Survey)



Missouri River Basin
Big Bend Project

Embankment, Reservoir,
Spillway, and Powerhouse

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-51
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LAKE SHARPE
POOL DURATION RELATIONSHIP
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Missouri River Basin
Big Bend Dam Pool Elevation Duration

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004



Missouri River Basin
Big Bend Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-54
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Missouri River Basin
Big Bend Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-55
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Missouri River Basin
Spillway Rating Curves

Fort Randall Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-59
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Missouri River Basin
Outlet Works Rating Curve

Fort Randall Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEER
S, OMAHA, NEBRASKA

March 2004

Plate II-60
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Missouri River Basin
Fort Randall Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-63

ELEV 0 1 2 3 4 5 6 7 8 9
1240 0 0 0 0 347 586 713 840 967 1095
1250 1737 2452 2760 3136 3581 4093 4674 5323 6040 6825
1260 7637 8404 9117 9802 10457 11083 11680 12249 12788 13299
1270 13779 14248 14743 15275 15845 16452 17097 17780 18499 19257
1280 20061 20889 21684 22421 23100 23721 24284 24790 25237 25627
1290 26042 26571 27140 27669 28159 28608 29016 29385 29714 30003
1300 30297 30653 31038 31410 31770 32119 32454 32777 33089 33388
1310 33632 33809 34000 34262 34595 35000 35475 36022 36639 37327
1320 37911 38240 38529 38965 39547 40277 41153 42177 43347 44665
1330 45845 46621 47303 48185 49266 50547 52027 43708 5587 57666
1340 59783 61698 63462 65198 66907 68588 70242 71867 73465 75036
1350 76747 78713 80684 82465 84054 85453 86661 87677 88504 89140
1360 89808 90774 91878 92917 93891 94801 95647 86428 97144 97795
1370 98438 99150 99911 100676 101447 102224 103005 103791 104582 105379
1380 106176 106967 107755 108542 109329 110116 110903 111691 112478 113265
1390 114052

ELEV 0 1 2 3 4 5 6 7 8 9
1240 0 0 0 0 173 695 1345 2121 3025 4056
1250 5215 7530 10119 13050 16392 20212 24579 29561 35225 41641
1260 48875 46915 65683 75150 85287 96065 107454 119426 131952 145003
1270 158550 172561 187047 202047 217598 233738 250503 267933 286063 304932
1280 324578 245055 366357 388424 411199 434624 458641 483193 508221 533668
1290 559475 585752 612617 640032 667956 696350 725172 754383 783943 813812
1300 843949 874407 905256 936483 968076 1000024 1032314 1064933 1097869 1131111
1310 1164645 1198376 1232263 1266377 1300788 1335568 1370788 1406519 1442832 1479797
1320 1517486 1555619 1593967 1632678 1671897 1711773 1752451 1794080 1836806 1880775
1330 1926136 1972466 2019378 2067073 2115749 2165606 2216843 2269661 2324259 2380835
1340 2439591 2500401 2562988 2627325 2693385 2751139 2830561 2901623 2974296 3048554
1350 3124368 3203049 3281795 3363418 3446725 3531526 3617631 3704848 3792986 3881856
1360 3971266 4061472 4152814 4245228 4338648 4433011 4528251 4324305 4721107 4818593
1370 4916698 5015469 5114999 5215291 5316352 5418186 5520800 5624197 5728382 5833362
1380 5939141 6045715 6153076 6261225 6370160 6479883 6590393 6701690 6813775 6926646
1390 7040305

Area in Acres 
(1996 Survey)

Capacity in Acre-Feet
(1996 Survey)



Missouri River Basin
Fort Randall Project

Embankment, Intakes,
Spillway, and Powerhouse

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-64
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LAKE FRANCIS CASE
POOL DURATION RELATIONSHIP

0 10 20 30 40 50 60 70 80 90 100
PERCENT OF TIME EQUALED OR EXCEEDED

1315

1320

1325

1330

1335

1340

1345

1350

1355

1360

1365

1370

1375

1380

PO
O

L  
E

LE
V

A
TI

O
N

 (f
t m

sl
)

Maximum Operating Pool 1375

Maximum Normal Pool 1365

Base Flood Control 1350

Minimum Operating Pool 1320

Observed Daily 06/1967-12/1997

DLRS Study 1898-1997

Plate II-66

Missouri River Basin
Fort Randall Dam Pool Elevation Duration

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
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March 2004



Missouri River Basin
Fort Randall Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-67
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Missouri River Basin
Fort Randall Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-68
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Missouri River Basin
Spillway Rating Curves

Gavins Point Project
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-72

S
P

IL
L

W
A

Y
 R

A
TI

N
G

 C
U

R
V

E
S

 
G

A
V

IN
S

 P
O

IN
T 

P
R

O
JE

C
T

11
75

11
80

11
85

11
90

11
95

12
00

12
05

12
10

12
15

12
20

12
25

12
30

0
50

,0
00

10
0,

00
0

15
0,

00
0

20
0,

00
0

25
0,

00
0

30
0,

00
0

35
0,

00
0

40
0,

00
0

45
0,

00
0

50
0,

00
0

55
0,

00
0

60
0,

00
0

65
0,

00
0

D
IS

C
H

A
R

G
E

, C
.F

.S
.

POOL ELEVATION IN FEET ABOVE M.S.L.
M

A
X

. P
O

O
L 

E
L.

 1
22

1.
4

Q MAX. = 584,000 C.F.S. 

T
O

P
 O

F
 G

A
T

E
S

P
R

O
B

A
B

LE
 U

N
S

T
A

B
LE

 R
A

N
G

E

ALL GATES OPEN1'

2'

3'

4

5'

6'

7'

8'

9'

10'

12'

14'

16'

18'

20'

25'

N
O

T
E

S
:

1.
 G

A
T

E
 O

P
E

N
IN

G
 D

IA
L 

IN
D

IC
A

T
E

S
 T

H
E

 G
A

T
E

   
 T

R
A

V
E

L 
IN

 F
E

E
T

 A
LO

N
G

 E
LL

IP
T

IC
A

L 
A

R
C

.
2.

 T
O

P
 O

F
 G

A
T

E
S

 IN
 C

LO
S

E
D

 P
O

S
IT

IO
N

 E
L.

 1
21

0.
0 

3.
 1

4 
G

A
T

E
S

 S
Y

M
M

E
T

R
IC

A
LL

Y
 O

P
E

N
.

S
P

IL
LW

A
Y

 C
R

E
S

T
 E

L.
 1

18
0.

0





G
av

in
s P

oi
nt

 P
ow

er
pl

an
t

6
8

10
12

14
16

18
20

22
24

26
28

30
32

34
36

38
40

42
44

46
48

50

D
is

ch
ar

ge
 in

 1
,0

00
 c

fs

02040608010
0

12
0

14
0

Po
w

er
 in

 M
W

M
ax

im
um

 c
on

tin
uo

us
 o

ut
pu

t

x x x x
12

08
12

06

12
04

12
05

M
is

so
ur

i R
iv

er
 B

as
in

G
av

in
s 

Po
in

t P
ow

er
pl

an
t C

ha
ra

ct
er

is
tic

s
U

.S
. A

R
M

Y
 E

N
G

IN
E

E
R

 D
IV

IS
IO

N
, N

O
R

TH
W

E
ST

E
R

N
C

O
R

P
S

 O
F 

E
N

G
IN

E
E

R
S

, O
M

A
H

A
, N

E
B

R
A

S
K

A
M

ar
ch

 2
00

4

Plate II -74



Missouri River Basin
Gavins Point Area-Capacity Tables

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004

Plate II-75

ELEV 0 1 2 3 4 5 6 7 8 9
1160 0 0 0 0 0 0 117 195 247 299
1170 451 566 586 688 870 1133 1478 1903 2410 2997
1180 3486 3715 3895 4217 4679 5283 6028 6914 7941 9110
1190 10276 11257 12134 13029 13941 14871 15820 16787 17771 18773
1200 19713 20533 21345 22244 23228 24296 25451 26691 28015 29426
1210 30880 32290 33633 34928 36173 37370 38520 39620 40672 41677
1220 42677 43733 44825 45918 47010 48103 49196 50288 51381 52473
1230 56132

ELEV 0 1 2 3 4 5 6 7 8 9
1160 0 0 0 0 0 0 65 234 455 728
1170 1053 1630 2186 2803 3562 4543 5829 7499 9636 12319
1180 15631 19292 23062 27083 31496 36442 42062 48498 55890 64381
1190 74110 84934 96625 109202 122683 173085 152426 168725 186000 204268
1200 223547 243695 264613 286386 309101 332842 357694 383744 411076 439775
1210 469928 501535 534509 568802 604365 641149 679106 718189 758347 799534
1220 841701 884888 929167 974539 1021003 1068560 1117210 1166952 1217787 1269714
1230 1322734

Area in Acres 
(1995 Survey)

Capacity in Acre-Feet
(1995 Survey)



Missouri River Basin
Gavins Point Project
Reservoir, Intakes,

Spillway, and Powerhouse
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-76
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LEWIS & CLARK LAKE
POOL DURATION RELATIONSHIP
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Missouri River Basin
Gavins Point Dam Pool Elevation Duration

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

March 2004



Missouri River Basin
Gavins Point Project

Pool-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-79
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Missouri River Basin
Gavins Point Project

Release-Probability Relationship
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate II-80
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     ----------------------------------------------------------------------- 
     * MISSOURI RIVER REGION                  U.S. ARMY CORPS OF ENGINEERS * 
     ----------------------------------------------------------------------- 
     *     *        *             *          MEAN DISCHARGE IN CFS         * 
     * JAN.* ELEV.  *  PAN  EVAP. *        OUTFLOW        *     INFLOW     * 
     * 2004*  MSL   *  INCH  CFS  *    POWER  SPILL       *                * 
     ----------------------------------------------------------------------- 
     *   1 *2206.80+*         200-*    9,000      0+      *    5,000       * 
     *   2 *2206.72 *         200 *    9,000      0       *    5,000       * 
     *   3 *2206.63 *         200 *    8,800      0       *    3,000       * 
     *   4 *2206.54 *         200 *    8,800      0       *    2,000-      * 
     *   5 *2206.54 *         200 *    8,700      0       *    3,000       * 
     ----------------------------------------------------------------------- 
     *   6 *2206.54 *         200 *    8,500-     0       *    3,000       * 
     *   7 *2206.54 *         200 *    8,600      0       *    3,000       * 
     *   8 *2206.19 *         200 *    8,800      0       *    3,000       * 
     *   9 *2206.05 *         200 *    8,900      0       *    2,000       * 
     *  10 *2206.02 *         200 *    8,800      0       *    2,000       * 
     ----------------------------------------------------------------------- 
     *  11 *2205.97 *         200 *    8,800      0       *    3,000       * 
     *  12 *2205.92 *         200 *    9,000      0       *    5,000       * 
     *  13 *2205.85 *         200 *    9,000      0       *    5,000       * 
     *  14 *2205.80 *         200 *    8,600      0       *    5,000       * 
     *  15 *2205.79 *         200 *    8,800      0       *    5,000       * 
     ----------------------------------------------------------------------- 
     *  16 *2205.79 *         200 *    9,000      0       *    6,000       * 
     *  17 *2205.70 *         200 *    9,200      0       *    6,000       * 
     *  18 *2205.66 *         200 *    9,400+     0       *    6,000       * 
     *  19 *2205.61 *         200 *    9,100      0       *    6,000       * 
     *  20 *2205.61 *         300+*    9,100      0       *    7,000+      * 
     ----------------------------------------------------------------------- 
     *  21 *2205.56 *         300 *    9,100      0       *    7,000       * 
     *  22 *2205.55 *         300 *    8,900      0       *    7,000       * 
     *  23 *2205.49 *         300 *    9,000      0       *    7,000       * 
     *  24 *2205.50 *         300 *    8,800      0       *    7,000       * 
     *  25 *2205.47 *         300 *    9,000      0       *    7,000       * 
     ----------------------------------------------------------------------- 
     *  26 *2205.41 *         300 *    9,100      0       *    7,000       * 
     *  27 *2205.43 *         300 *    8,900      0       *    7,000       * 
     *  28 *2205.40 *         300 *    8,900      0       *    7,000       * 
     *  29 *2205.32 *         300 *    8,900      0       *    6,000       * 
     *  30 *2205.29-*         300 *    8,800      0       *    7,000       * 
     *  31 *2205.29 *         300 *    8,800      0       *    7,000       * 
     ----------------------------------------------------------------------- 
     *TOTAL*  (DSF) * 0.00   7400 *  276,100      0     0 *  161,000     0 * 
     *TOTAL* (AC-FT)*       15000 *  548,000      0     0 *  319,000     0 * 
     ----------------------------------------------------------------------- 
     * MEAN*2205.87 * 0.00    200 *    8,900      0     0 *    5,200     0 * 
     ----------------------------------------------------------------------- 
     * REMARKS - RESERVOIR STORAGE  EOM =  9806000     CHNG =  -243000     * 
     *  + MAX.             MONTHLY  MAX = 10040000 ( 1) MIN =  9806000 (31)* 
     *  - MIN.   MONTHLY PRECIP. =  0.68 INCHES                            * 
     *  NOTE: Lake Frozen Over 8 Jan 04                         JAN. 2004  * 
     ----------------------------------------------------------------------- 
                                                             PROVISIONAL RECORD  
     STORAGE DIFFERENCE IN THE REMARKS IS -243000. 
     STORAGE ACCUMULATION IN THE TOTALS IS -242975. Missouri River 

Mainstem Reservoir System 
0168 Report 

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA 

MARCH 2004 

Plate V-4 
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Plate VI-2

Missouri River Basin
Mainstem Flood Damages Prevented

U.S. ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

NOVEMBER 2003
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                       0600 HOUR TRIBUTARY FLOWS KCFS                           
               OBSERVED        TDY                  FORECAST                    
DATES   5     6     7     8     9      10    11    12    13    14    15    16   
                                       17    18    19    20    21    22    23   
                                                                                
GAPF  26.0  26.0  26.0  26.0  26.0    26.0  26.0  26.0  26.0  26.0  26.0  26.0  
                                      26.0  26.0  26.0  26.0  26.0  26.0  26.0  
SCSF   0.4   0.4   0.4   0.4   0.4     0.4   0.3   0.3   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
VRSF   0.1   0.1   0.1   0.1   0.1     0.1   0.1   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
NCSF   0.2   0.2   0.3   0.3   0.3     0.1   0.1   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
RVIF   0.3   0.3   0.3   0.3   0.3     0.3   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
ANIF   0.1   1.7   0.1   0.2   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
MPIF   0.5   0.5   0.5   0.5   0.5     0.5   0.5   0.5   0.5   0.5   0.5   0.5  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
LVIF   0.6   0.6   0.6   0.8   0.9     0.9   0.8   0.6   0.5   0.5   0.5   0.5  
                                       0.5   0.5   0.5   0.5   0.5   0.5   0.5  
TUMF   0.5   0.5   0.5   0.5   0.5     0.5   0.5   0.5   0.5   0.5   0.5   0.5  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
LGIF   0.6   0.5   0.5   0.6   0.6     0.6   0.6   0.5   0.5   0.5   0.4   0.4  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
PSIF   0.1   0.1   0.1   0.1   0.1     0.1   0.1   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
KENF   0.1   0.0   0.0   0.0   0.0     0.0   0.0   0.0   0.0   0.0   0.0   0.0  
                                       0.0   0.0   0.0   0.0   0.0   0.0   0.0  
MLNF   1.7   1.5   1.0   1.2   1.6     1.6   1.5   1.3   1.2   1.0   1.0   1.0  
                                       1.0   1.0   1.0   1.0   1.0   1.0   1.0  
NLNF   0.4   0.6   0.4   0.5   0.6     0.6   0.6   0.5   0.4   0.4   0.4   0.4  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
OFKF   0.6   0.6   0.6   0.6   0.6     0.6   0.6   0.6   0.6   0.6   0.6   0.6  
                                       0.6   0.6   0.6   0.6   0.6   0.6   0.6  
GWNF   0.1   0.3   0.2   0.5   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
ACIF   0.2   0.2   0.2   0.2   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
HCKF   0.3   0.3   0.3   0.3   0.3     0.3   0.3   0.3   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
AGYF   0.1   0.2   0.5   0.3   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
DESF   3.0   2.8   2.9   2.5   2.4     2.3   2.2   2.2   2.2   2.1   2.0   2.0  
                                       1.9   1.9   1.8   1.8   1.8   1.8   1.8  
CHMF   0.0   0.0   0.3   0.2   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
BAGF   3.2   3.2   3.2   3.2   0.8     0.8   0.8   0.8   0.8   0.8   0.8   0.8  
                                       0.8   0.8   0.8   0.8   0.8   0.8   0.8  
                                                                                
THIS FORECAST IS PREPARED BY THE CORPS OF ENGINEERS MISSOURI RIVER REGION FOR 
REGULATION OF RESERVOIR RELEASES AND IS FOR INTERNAL USE AND NOT FOR GENERAL 
DISTRIBUTION. THE NATIONAL WEATHER SERVICE PREPARES AND DISTRIBUTES RIVER STAGE 
FORECASTS TO THE GENERAL PUBLIC.                   
                                                                                
                                                     RESERVOIR CONTROL CENTER   

                                                                                     FUI Tributary Flows
                                                                                                                          U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
                                                                                                                                 CORPS OF ENGINEERS, OMAHA, NEBRASKA
                                                                                                                                                          March 2004
                                                                                                                     Plate VI - 3



                                                                                
                       0600 HOUR UNGAGED FLOWS KCFS                             
               OBSERVED        TDY                  FORECAST                    
DATES   5     6     7     8     9      10    11    12    13    14    15    16   
                                       17    18    19    20    21    22    23   
                                                                                
AKIF   0.5   0.5   0.5   0.5   0.5     0.5   0.5   0.5   0.5   0.5   0.5   0.5  
                                       0.5   0.5   0.5   0.5   0.5   0.5   0.5  
SUXF   0.7   0.5   0.5   0.6   0.3     0.3   0.3   0.3   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
JMIF   0.2   0.1  -0.5  -1.0  -0.6    -0.5  -0.5  -0.5  -0.5  -0.5  -0.5  -0.5  
                                      -0.5  -0.5  -0.5  -0.5  -0.5  -0.5  -0.5  
CEIF   0.5   0.5   0.5   0.6   0.6     0.6   0.5   0.4   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
TUIF   0.0   0.0   0.0   0.1   0.1     0.1   0.1   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
OMAF   0.5   0.0   0.1   0.9   0.4     0.4   0.3   0.3   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
GRNF   0.4   0.4   0.4   0.6   0.4     0.4   0.3   0.3   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
WSNF   0.2   0.3   0.3   0.3   0.3     0.2   0.2   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
WTNF   0.6   0.5   0.8   0.8   0.6     0.6   0.6   0.5   0.5   0.5   0.4   0.4  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
LUNF   1.2   0.8   0.4   1.2   1.3     1.0   0.9   0.8   0.6   0.5   0.4   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
NCNF   1.0   1.5   0.4   0.7   0.2     0.2   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
HAIF   0.7   0.7   0.7   0.7   0.7     0.7   0.6   0.6   0.5   0.4   0.4   0.4  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
RUNF   0.6   0.5   1.1   0.4   1.3     0.5   0.4   0.4   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
STJF  -0.1   0.3   0.1  -0.2   0.1    -0.4  -0.4  -0.4  -0.4  -0.4  -0.4  -0.4  
                                      -0.4  -0.4  -0.4  -0.4  -0.4  -0.4  -0.4  
SSMF   0.0   0.1   0.3   0.5   0.1     0.1   0.1   0.1   0.1   0.1   0.1   0.1  
                                       0.1   0.1   0.1   0.1   0.1   0.1   0.1  
MKCF   0.7   1.4   1.3   0.2   0.3     0.3   0.2   0.2   0.2   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
WVMF   0.9   1.2   1.9   1.7   0.4     0.4   0.4   0.4   0.4   0.4   0.4   0.4  
                                       0.4   0.4   0.4   0.4   0.4   0.4   0.4  
BNMF   5.8   7.5   4.1   4.4   4.4     4.0   3.5   3.0   2.5   2.0   2.0   2.0  
                                       2.0   2.0   2.0   2.0   2.0   2.0   2.0  
HEMF   2.1   2.8   1.7   1.0   0.5     0.5   0.5   0.5   0.5   0.5   0.5   0.5  
                                       0.5   0.5   0.5   0.5   0.5   0.5   0.5  
                                                                                
   THIS FORECAST IS PREPARED BY THE CORPS OF ENGINEERS MISSOURI RIVER REGION    
   FOR REGULATION OF RESERVOIR RELEASES AND IS FOR INTERNAL USE AND NOT FOR     
  GENERAL DISTRIBUTION. THE NATIONAL WEATHER SERVICE PREPARES AND DISTRIBUTES   
                 RIVER STAGE FORECASTS TO THE GENERAL PUBLIC.                   
                                                                                
                                                     RESERVOIR CONTROL CENTER       

                                                                                     FUI Ungaged Flows
                                                                                                                          U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
                                                                                                                                 CORPS OF ENGINEERS, OMAHA, NEBRASKA
                                                                                                                                                          March 2004
                                                                                                                     Plate VI - 4
                                       



                          MISSOURI RIVER FORECAST                               
                       0600 HOUR STATION FLOWS KCFS                             
               OBSERVED        TDY                  FORECAST                    
DATES   5     6     7     8     9      10    11    12    13    14    15    16   
                                       17    18    19    20    21    22    23   
GAPF  26.0  26.0  26.0  26.0  26.0    26.0  26.0  26.0  26.0  26.0  26.0  26.0  
                                      26.0  26.0  26.0  26.0  26.0  26.0        
BAGF   3.2   3.2   3.2   3.2   9.0     9.0   9.0   9.0   9.0   0.8   0.8   1.5  
                                       1.5   1.5   1.5   1.5   0.5   0.5        
AKIF   1.0   1.0   1.0   1.0   1.1     1.1   1.1   1.0   1.0   0.9   0.9   0.9  
                                       0.8   0.8   0.8   0.8   0.8   0.8   0.8  
SUXF  28.1  27.9  27.9  28.0  27.8    27.8  27.8  27.8  27.8  27.8  27.7  27.7  
                                      27.6  27.6  27.6  27.5  27.5  27.5  27.5  
TUIF   1.7   1.7   1.6   1.7   1.8     1.8   1.9   1.9   1.8   1.7   1.5   1.4  
                                       1.4   1.3   1.3   1.3   1.3   1.3   1.3  
OMAF  31.6  31.2  31.2  32.1  31.8    31.5  31.4  31.4  31.3  31.1  30.8  30.6  
                                      30.4  30.3  30.1  30.1  30.0  30.0  30.0  
GRNF   0.4   0.4   0.4   0.6   0.4     0.4   0.4   0.3   0.3   0.2   0.2   0.2  
                                       0.2   0.2   0.2   0.2   0.2   0.2   0.2  
WTNF   1.5   1.4   1.7   1.7   1.6     1.5   1.4   1.3   1.3   1.2   1.2   1.1  
                                       1.1   1.1   1.1   1.1   1.1   1.1   1.1  
LUNF   4.5   4.4   4.4   5.4   5.4     4.9   4.9   4.8   4.6   4.3   4.0   3.6  
                                       3.5   3.4   3.3   3.3   3.2   3.2   3.2  
NCNF  36.2  37.5  36.4  37.3  37.7    37.0  36.5  36.4  36.2  35.9  35.3  34.8  
                                      34.3  33.9  33.7  33.6  33.5  33.4  33.4  
HAIF   1.2   1.2   1.2   1.2   1.2     1.2   1.1   1.0   1.0   0.9   0.9   0.9  
                                       0.9   0.9   0.9   0.9   0.9   0.9   0.9  
RUNF  38.4  38.4  39.0  38.4  40.0    39.1  38.3  37.9  37.7  37.3  36.8  36.3  
                                      35.7  35.3  35.0  34.9  34.7  34.7  34.6  
STJF  38.5  38.7  38.9  38.3  38.5    39.4  38.3  37.7  37.4  37.1  36.7  36.2  
                                      35.6  35.1  34.8  34.5  34.4  34.3  34.2  
SSMF   0.2   0.2   0.5   0.8   0.5     0.3   0.3   0.3   0.3   0.3   0.3   0.3  
                                       0.3   0.3   0.3   0.3   0.3   0.3   0.3  
MKCF  42.6  43.0  43.2  42.5  41.8    42.7  41.8  40.7  40.3  40.0  39.5  39.0  
                                      38.4  37.8  37.3  37.0  36.8  36.6  36.5  
WVMF  43.7  43.6  45.2  44.7  42.8    42.4  42.9  41.9  41.0  40.6  40.3  39.8  
                                      39.2  38.6  38.1  37.6  37.3  37.1  37.0  
BNMF  51.4  51.4  47.9  49.6  48.9    46.9  46.1  45.8  44.3  43.1  42.7  42.3  
                                      41.9  41.3  40.7  40.2  39.8  39.5  39.3  
HEMF  52.2  55.1  53.6  52.1  52.8    52.6  55.3  55.7  55.3  54.1  51.8  47.5  
                                      44.9  43.8  43.3  42.8  42.3  41.8  41.3  
RESULTS OF RELEASE FOR DATE        SVC LEVEL EXCEEDED        FULL SVC FC Q      
DATE   SUXF  OMAF  NCNF  MKCF     SUXF  OMAF  NCNF  MKCF     MIN  SVC FC Q      
                                                             OMAF NCNF MKCF     
 9JUN  27.8  31.4  36.2  39.8      2.8   6.4   5.2   4.8     10.0 10.0 30.0     
10JUN  27.8  31.3  35.9  39.3      2.8   6.3   4.9   4.3     15.0 20.0 60.0     
11JUN  27.8  31.1  35.3  38.7      2.8   6.1   4.3   3.7                        
12JUN  27.8  30.8  34.8  38.1      2.8   5.8   3.8   3.1                        
13JUN  27.7  30.6  34.3  37.5      2.7   5.6   3.3   2.5                        
14JUN  27.7  30.4  33.9  37.1      2.7   5.4   2.9   2.1                        
15JUN  27.6  30.3  33.7  36.9      2.6   5.3   2.7   1.9                        
16JUN  27.6  30.1  33.6  36.7      2.6   5.1   2.6   1.7                        
17JUN  27.6  30.1  33.5  36.6      2.6   5.1   2.5   1.6                        
18JUN  27.5  30.0  33.4  36.4      2.5   5.0   2.4   1.4                        
THIS FORECAST IS PREPARED BY THE CORPS OF ENGINEERS MISSOURI RIVER REGION FOR 
REGULATION OF RESERVOIR RELEASES AND IS FOR INTERNAL USE AND NOT FOR GENERAL 
DISTRIBUTION. THE NATIONAL WEATHER SERVICE PREPARES AND DISTRIBUTES RIVER STAGE 
FORECASTS TO THE GENERAL PUBLIC.                   
                                                     RESERVOIR CONTROL CENTER   

                                                                                     FUI Combined Flows
                                                                                                                          U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
                                                                                                                                 CORPS OF ENGINEERS, OMAHA, NEBRASKA
                                                                                                                                                          March 2004
                                                                                                                     Plate VI - 5
                                       



                       0600 HOUR STAGES AND CHANGES                             
               OBSERVED        TDY                  FORECASTED                  
DATES   5     6     7     8     9      10    11    12    13    14    15    16   
                                       17    18    19    20    21    22    23   
                                                                                
AKIF   6.6   6.6   6.6   6.6   6.8     6.8   6.8   6.7   6.5   6.4   6.3   6.2  
                                       6.1   6.1   6.0   6.0   6.0   6.0   6.0  
*DIF   0.0   0.0   0.0   0.0   0.1     0.1   0.0  -0.1  -0.2  -0.1  -0.1  -0.1  
                                      -0.1   0.0   0.0   0.0   0.0   0.0   0.0  
SUXF  14.4  14.3  14.3  14.4  14.3    14.3  14.3  14.3  14.3  14.3  14.3  14.3  
                                      14.3  14.2  14.2  14.2  14.2  14.2  14.2  
*DIF   0.0  -0.1   0.0   0.0   0.0     0.0   0.0   0.0   0.0   0.0   0.0   0.0  
                                       0.0   0.0   0.0   0.0   0.0   0.0   0.0  
OMAF  16.1  16.0  16.0  16.3  16.2    16.1  16.1  16.1  16.1  16.0  15.9  15.9  
                                      15.8  15.8  15.8  15.7  15.7  15.7  15.7  
*DIF   0.0  -0.1   0.0   0.2  -0.1    -0.1   0.0   0.0   0.0  -0.1  -0.1  -0.1  
                                      -0.1   0.0   0.0   0.0   0.0   0.0   0.0  
GRNF   3.4   3.4   3.5   3.5   3.4     3.4   3.4   3.4   3.3   3.2   3.2   3.2  
                                       3.2   3.2   3.2   3.2   3.2   3.2   3.2  
*DIF   0.0   0.0   0.0   0.1  -0.1     0.0   0.0   0.0  -0.1  -0.1   0.0   0.0  
                                       0.0   0.0   0.0   0.0   0.0   0.0   0.0  
WTNF   3.8   3.8   4.2   4.2   4.0     3.9   3.8   3.7   3.6   3.5   3.4   3.3  
                                       3.3   3.3   3.3   3.3   3.3   3.3   3.3  
*DIF   0.0   0.0   0.3   0.0  -0.2    -0.1  -0.1  -0.1  -0.1  -0.1  -0.1  -0.1  
                                       0.0   0.0   0.0   0.0   0.0   0.0   0.0  
LUNF   3.6   3.6   3.6   3.8   3.8     3.7   3.7   3.7   3.6   3.5   3.4   3.3  
                                       3.3   3.2   3.2   3.2   3.2   3.2   3.2  
*DIF   0.0   0.0   0.0   0.3   0.0    -0.1   0.0   0.0   0.0  -0.1  -0.1  -0.1  
                                      -0.1   0.0   0.0   0.0   0.0   0.0   0.0  
NCNF   9.4   9.7   9.4   9.6   9.7     9.5   9.4   9.4   9.4   9.3   9.1   9.0  
                                       8.9   8.8   8.7   8.7   8.7   8.6   8.6  
*DIF   0.0   0.3  -0.3   0.2   0.1    -0.2  -0.1   0.0   0.0  -0.1  -0.1  -0.1  
                                      -0.1  -0.1  -0.1   0.0   0.0   0.0   0.0  
RUNF   9.2   9.2   9.4   9.2   9.4     9.4   9.2   9.1   9.0   8.9   8.8   8.7  
                                       8.5   8.4   8.4   8.3   8.3   8.3   8.3  
*DIF   0.0   0.0   0.1  -0.2   0.2     0.0  -0.2  -0.1  -0.1  -0.1  -0.1  -0.1  
                                      -0.1  -0.1  -0.1   0.0   0.0   0.0   0.0  
STJF   8.7   8.8   8.8   8.7   8.7     9.0   8.7   8.5   8.5   8.4   8.3   8.1  
                                       8.0   7.9   7.8   7.7   7.7   7.7   7.7  
*DIF   0.0   0.1   0.1  -0.2   0.1     0.2  -0.3  -0.2  -0.1  -0.1  -0.1  -0.1  
                                      -0.1  -0.1  -0.1  -0.1   0.0   0.0   0.0  
MKCF  10.8  10.9  10.9  10.8  10.7    10.8  10.7  10.4  10.3  10.3  10.2  10.1  
                                       9.9   9.8   9.7   9.6   9.6   9.6   9.5  
*DIF   0.0   0.1   0.0  -0.1  -0.1     0.2  -0.2  -0.2  -0.1  -0.1  -0.1  -0.1  
                                      -0.1  -0.1  -0.1  -0.1   0.0   0.0   0.0  
WVMF  11.4  11.3  11.6  11.5  11.2    11.1  11.2  11.1  10.9  10.8  10.8  10.7  
                                      10.6  10.5  10.4  10.3  10.3  10.3  10.2  
*DIF   0.0   0.0   0.2  -0.1  -0.3    -0.1   0.1  -0.2  -0.1  -0.1  -0.1  -0.1  
                                      -0.1  -0.1  -0.1  -0.1  -0.1   0.0   0.0  
BNMF   8.6   8.0   8.1   8.4   8.3     8.0   7.8   7.8   7.5   7.3   7.2   7.1  
                                       7.1   7.0   6.8   6.7   6.7   6.6   6.6  
*DIF   0.0  -0.6   0.1   0.3  -0.1    -0.3  -0.1  -0.1  -0.3  -0.2  -0.1  -0.1  
                                      -0.1  -0.1  -0.1  -0.1  -0.1  -0.1   0.0  
HEMF   6.6   6.9   6.7   6.5   6.6     6.6   7.0   7.0   7.0   6.8   6.5   5.9  
                                       5.5   5.4   5.3   5.2   5.1   5.1   5.0  
*DIF   0.0   0.3  -0.2  -0.2   0.1     0.0   0.4   0.1  -0.1  -0.2  -0.3  -0.6  
                                      -0.3  -0.2  -0.1  -0.1  -0.1  -0.1  -0.1  
                                                                                
THIS FORECAST IS PREPARED BY THE CORPS OF ENGINEERS MISSOURI RIVER REGION FOR 
REGULATION OF RESERVOIR RELEASES AND IS FOR INTERNAL USE AND NOT FOR GENERAL 
DISTRIBUTION. THE NATIONAL WEATHER SERVICE PREPARES AND DISTRIBUTES RIVER STAGE 
FORECASTS TO THE GENERAL PUBLIC.                   
                                                     RESERVOIR CONTROL CENTER   

                                                                                           FUI Stages
                                                                                                                          U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
                                                                                                                                 CORPS OF ENGINEERS, OMAHA, NEBRASKA
                                                                                                                                                          March 2004
                                                                                                                     Plate VI - 6
                                       



                     Missouri River Basin 21-Aug-98
FINAL Calendar Year 1997 Runoff

Historic and Forecasted
 

 Reach Fort Garrison Oahe Fort Gavins Sioux Summation Summation Accumulated
 Above Peck Randall Point City above above Summation

Gavins Sioux above
Point City Sioux City

Values in 1000 Acre-Feet
(Historic)

  JAN 97 512 267 168 114 258 166 1,319 1,485 1,485
 NORMAL 315 265 10 20 95 25 705 730 730

DEPARTURE 197 2 158 94 163 141 614 755 755
 % OF NOR 163% 101% 1680% 570% 272% 664% 187% 203% 203%

 
 FEB 97 582 646 516 589 436 134 2,769 2,903 4,388

NORMAL 360 350 70 40 120 80 940 1,020 1,750
DEPARTURE 222 296 446 549 316 54 1,829 1,883 2,638
 % OF NORM 162% 185% 737% 1473% 363% 168% 295% 285% 251%

 MAR 97 717 1,890 2,604 845 405 783 6,461 7,244 11,632
NORMAL 600 990 545 215 200 290 2,550 2,840 4,590

DEPARTURE 117 900 2,059 630 205 493 3,911 4,404 7,042
% OF NORM 120% 191% 478% 393% 203% 270% 253% 255% 253%

 APR 97 631 1,974 2,828 451 356 2,376 6,240 8,616 20,248
NORMAL 670 1,120 480 140 170 300 2,580 2,880 7,470

DEPARTURE -39 854 2,348 311 186 2,076 3,660 5,736 12,778
% OF NORM 94% 176% 589% 322% 209% 792% 242% 299% 271%

 
  MAY 97 1,500 1,609 841 415 375 1,235 4,740 5,975 26,223
NORMAL 1,120 1,280 300 135 170 235 3,005 3,240 10,710

DEPARTURE 380 329 541 280 205 1,000 1,735 2,735 15,513
% OF NORM 134% 126% 280% 307% 221% 526% 158% 184% 245%

  
 JUN 97 3,023 4,652 336 583 337 649 8,931 9,580 35,803

NORMAL 1,645 2,710 435 150 170 240 5,110 5,350 16,060
DEPARTURE 1,378 1,942 -99 433 167 409 3,821 4,230 19,743
% OF NORM 184% 172% 77% 389% 198% 270% 175% 179% 223%

  
JUL 97 1,231 2,917 263 105 274 360 4,790 5,150 40,953

NORMAL 820 1,790 165 60 125 180 2,960 3,140 19,200
DEPARTURE 411 1,127 98 45 149 180 1,830 2,010 21,753
% OF NORM 150% 163% 159% 175% 219% 200% 162% 164% 213%

 AUG 97 586 1,271 4 154 287 324 2,302 2,626 43,579
NORMAL 350 615 60 45 110 110 1,180 1,290 20,490

DEPARTURE 236 656 -56 109 177 214 1,122 1,336 23,089
% OF NORM 167% 207% 7% 342% 261% 295% 195% 204% 213%

 
 SEP 97 472 608 -8 17 244 165 1,333 1,498 45,077

NORMAL 340 480 115 45 105 85 1,085 1,170 21,660
DEPARTURE 132 128 -123 -28 139 80 248 328 23,417
% OF NORM 139% 127% -7% 38% 232% 194% 123% 128% 208%

 OCT 97 458 525 -140 16 193 184 1,052 1,236 46,313
NORMAL 395 525 70 10 115 65 1,115 1,180 22,840

DEPARTURE 63 0 -210 6 78 119 -63 56 23,473
% OF NORM 116% 100% -200% 160% 168% 283% 94% 105% 203%

 
 NOV 97 491 551 -39 -48 178 155 1,133 1,288 47,601

NORMAL 390 410 65 10 115 60 990 1,050 23,890
DEPARTURE 101 141 -104 -58 63 95 143 238 23,711
% OF NORM 126% 134% -60% -480% 155% 258% 114% 123% 199%

 DEC 97 394 491 14 191 230 116 1,320 1,436 49,037
NORMAL 330 250 -5 5 90 40 670 710 24,600

DEPARTURE 64 241 19 186 140 76 650 726 24,437
% OF NORM 119% 196% 280% 3820% 256% 290% 197% 202% 199%

Calendar Year Totals
 10,597 17,401 7,387 3,432 3,573 6,647 42,390 49,037

NORMAL 7,335 10,785 2,310 875 1,585 1,710 22,890 24,600
DEPARTURE 3,262 6,616 5,077 2,557 1,988 4,937 19,500 24,437
% OF NORM 144% 161% 320% 392% 225% 389% 185% 199%

Missouri River Basin
Calandar Year Forecast

U.S. ARMY ENGINEER DIVISION, NORTHWESTE
CORPS OF ENGINEERS, OMAHA, NEBRASKA

Plate VI-7



Missouri River Basin
Water Control

Calendar of Events
U.S.ARMY ENGINEER DIVISION, NORTHWESTERN

CORPS OF ENGINEERS, OMAHA, NEBRASKA
March 2004

Plate VII-1
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Missouri River Basin
Historical Storage 

Accumulation for the System 
and 6 Mainstems

U.S.ARMY ENGINEER DIVISION, NORTHWESTERN
CORPS OF ENGINEERS, OMAHA, NEBRASKA

November 2003

Plate VII-2
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22-Mar 31-Mar 30-Apr 31-May 30-Jun 31-Jul 31-Aug 30-Sep 31-Oct 15-Nov 30-Nov 31-Dec 31-Jan 28-Feb 15-Mar

Reach Inflow, 1000 AF 8773 223 287 911 1499 1508 881 434 489 522 233 233 318 384 526 323
Evap, 1000 AF 481 0 0 0 33 24 93 96 90 62 28 28 24 0 0 0
Inflow Adjust, 1000 AF -824 13 16 3 -465 -470 -294 43 133 -71 24 24 -34 162 88 2
Modified Inflow, 1000 AF 7467 236 304 914 1000 1013 493 380 531 388 228 226 259 546 614 325
Storage, 1000 AF 15300 15453 15669 16285 16610 16969 16725 16367 16453 16534 16614 16694 16259 16036 15950 15904
Pool Elev, FT-MSL 2234.4 2235.1 2236.1 2238.8 2240.2 2241.5 2240.7 2239.2 2239.6 2239.9 2240.3 2240.6 2238.7 2237.7 2237.4 2237.2
Release, 1000 AF 6863 83 89 297 676 654 737 737 446 307 148 148 694 768 700 371
Release, 1000 CFS 9.5 6.0 5.0 5.0 11.0 11.0 12.0 12.0 7.5 5.0 5.0 5.0 11.3 12.5 12.5 12.5
Ave Power, MW 132 82 69 69 153 154 168 167 105 70 70 70 157 173 173 173
Peak Power, MW 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Energy, 1000 MWH 1160.1 13.9 15.0 50.4 114.3 111.0 125.1 124.8 75.6 52.4 25.4 25.4 117.5 129.3 117.6 62.4

Reach Inflow, 1000 AF 11939 187 240 1969 1374 2201 1702 1044 822 717 321 321 90 319 484 147
Evap, 1000 AF 549 0 0 0 36 26 105 112 105 70 32 32 27 0 0 0
Inflow Adjust, 1000 AF -606 33 43 55 -161 -492 -120 -165 -65 84 20 20 21 25 29 65
Modified Inflow, 1000 AF 17646 303 372 2321 1852 2337 2214 1504 1097 1038 456 456 778 1112 1213 585
Storage, 1000 AF 18200 18334 18261 19005 19411 20498 20868 20528 19841 20264 20423 20583 19977 19399 18931 18624
Pool Elev, FT-MSL 1837.0 1837.5 1837.2 1839.8 1840.8 1844.0 1845.0 1844.1 1842.2 1843.4 1843.8 1844.2 1842.5 1840.8 1839.3 1838.4
Release, 1000 AF 17221 168 446 1487 1537 1249 1844 1844 1785 614 297 297 1383 1690 1681 892
Release, 1000 CFS 23.8 12.2 25.0 25.0 25.0 21.0 30.0 30.0 30.0 10.0 10.0 10.0 22.5 27.5 30.0 30.0
Ave Power, MW 294 150 300 302 306 261 374 374 371 129 130 130 281 338 364 362
Peak Power, MW 446 445 455 459 460 460 460 460 460 460 460 460 459 453 449
Energy, 1000 MWH 2577.8 25.3 64.8 217.8 227.7 188.5 278.5 278.6 267.5 96.4 46.9 47.0 209.3 251.8 247.4 130.3

Reach Inflow, 1000 AF 1266 53 68 933 -78 185 50 20 105 44 -54 -54 -68 -71 78 53
Evap, 1000 AF 481 0 0 0 32 23 89 96 94 66 28 27 22 0 0 0
Inflow Adjust, 1000 AF 88 -14 -16 -39 80 -62 -37 -24 -37 -13 61 61 82 85 -22 -14
Modified Inflow, 1000 AF 18095 208 490 2381 1506 1349 1768 1744 1758 579 275 276 1375 1704 1737 932
Storage, 1000 AF 19100 18982 19122 20135 20412 20571 21110 21821 22495 21077 20249 9397 18659 18867 19610 20131
Pool Elev, FT-MSL 1607.1 1606.7 1607.1 1610.2 1611.1 1611.6 1613.2 1615.4 1617.2 1613.1 1610.6 1608.0 1605.7 1606.4 1608.6 1610.2
Release, 1000 AF 17063 325 357 1368 1229 1190 1229 1033 1084 1998 1103 1128 2112 1497 994 411
Release, 1000 CFS 23.6 23.4 20.0 23.0 20.0 20.0 20.0 16.8 18.2 32.5 37.1 37.9 34.4 24.4 17.7 13.8
Ave Power, MW 311 302 258 300 265 266 267 227 249 438 492 495 441 312 231 183
Peak Power, MW 685 685 685 685 685 685 685 685 685 685 685 685 685 685 685
Energy, 1000 MWH 2726.8 50.9 55.9 216.6 197.5 191.8 199.4 169.6 179.3 326.6 177.2 278.3 328.7 232.4 156.7 66.0

Evap, 1000 AF 60 0 0 0 4 3 11 12 11 7 3 3 3 0 0 0
Ave Power, MW 107 106 89 100 85 84 82 69 79 155 181 185 168 116 81 61
Peak Power, MW 487 487 454 459 440 426 454 491 529 537 538 531 506 495 495
Energy, 1000 MWH 941.5 17.9 19.4 72.6 63.5 60.8 61.3 51.8 57.2 115.6 65.3 66.9 125.1 86.8 55.0 22.3

Reach Inflow 1000 AF 1181 33 42 103 131 218 77 23 56 100 60 60 6 24 119 128
Evap, 1000 AF 70 0 0 0 5 3 14 15 13 8 3 3 2 0 0 0
Inflow Adjust, 1000 AF -161 -3 -4 -21 -19 -34 -33 -17 -17 -4 0 0 -1 -1 -1 -3
Modified Inflow, 1000 AF 17953 354 394 1450 1332 1367 1248 1011 1098 2077 1155 1180 2112 1520 1112 535
Storage, 1000 AF 3700 3783 3780 4116 4072 4262 4392 4115 3746 3218 2868 2543 3184 3598 3701 3701
Pool Elev, FT-MSL 1353.0 1354.0 1354.0 1357.9 1357.4 1359.5 1360.9 1357.9 1353.6 1346.9 1342.2 1337.5 1346.5 1351.8 1353.0 1353.0
Release, 1000 AF 17951 271 397 1115 1376 1177 1118 1288 1467 2606 1505 1505 1471 1106 1008 535
Release, 1000 CFS 24.8 19.6 22.3 18.7 22.4 19.8 18.2 21.0 24.7 42.4 50.6 50.6 23.9 18.0 18.0 18.0
Ave Power, MW 192 161 183 157 190 170 159 181 204 322 299 277 176 143 147 148
Peak Power, MW 338 338 353 352 360 365 353 337 307 285 264 305 329 334 334
Energy, 1000 MWH 1684.7 27.1 39.6 113.7 141.4 122.5 118.4 134.7 147.5 240.0 107.7 100.0 131.3 107.1 100.3 53.5

Reach Inflow, 1000 AF 2363 65 84 296 235 343 19.0 289 242 171 13 13 63 115 171 242
Evap, 1000 AF 31 0 0 0 2 1 6 6 6 4 1 1 1 0 0 0
Inflow Adjust, 1000 AF -140 -4 -5 -5 -10 -24 -26 -38 -23 -14 6 6 1 1 0 -4
Release, 1000 AF 20143 332 476 1406 1599 1494 1104 1532 1679 2758 1523 1523 1533 1222 1179 773
Release, 1000 CFS 27.8 24.0 26.7 23.6 26.0 25.1 18.0 24.9 28.2 44.9 51.2 51.2 24.9 19.9 21.1 26.0
Ave Power, MW 75 72 79 71 77 75 56 75 83 95 92 92 75 61 64 77
Peak Power, MW 97 99 96 99 99 75 99 99 95 92 92 99 82 86 99
Energy, 1000 MWH 662.3 12.2 17.2 51.5 57.9 54.4 41.8 55.8 60.3 70.7 33.4 33.4 55.9 45.9 43.9 28.0

Reach Inflow, 1000 AF 29276 656 843 4989 3568 5089 3322 2092 2032 1721 562 562 431 725 1619 1044
Evap, 1000 AF 1675 0 0 0 113 82 319 339 321 219 99 98 81 0 0 0
Inflow Adjust, 1000 AF -1872 21 27 -40 -595 -1114 -556 -240 -40 -27 110 110 68 271 90 41
Storage, 1000 AF 58300 58721 59001 61800 62673 64469 65264 65000 64703 63261 62323 61385 60248 60068 60360 60529
Ave Power, MW 1112 876 980 1003 1078 1012 1108 1095 1093 1211 1266 1252 1300 1146 1063 1006
Peak Power, MW 2255 2256 2246 2255 2244 2213 2252 2272 2277 2260 2240 2280 2263 2256 2264
Energy, 1000 MWH 9753.3 147.2 211.9 722.7 802.3 729.0 824.5 815.3 787.5 901.7 455.8 451.0 967.7 853.3 720.9 362.5
Service Level, 1000 CFS 35.0 35.0 35.0 35.0 35.0 38.0 41.0 45.0 55.0 60.0 60.0
Navigation Season Length 20 20 20 20 20.0 20 20 20 20 20 20 20 20 20 20
Control Point 11 992 992 9992 9992 9992 9992 9992 994 994 994 11 11 11 11

Reach Inflow, 1000 AF 3751 93 119 777 427 634 593 282 318 167 -12 -12 22 -46 241 147
Inflow Adjust, 1000 AF -229 -3 -4 -33 -20 -32 -46 -39 -31 -9 0 0 -1 -1 -4 -3
Modified Inflow, 1000 AF 3522 89 115 744 407 602 547 243 287 158 -12 -12 21 -47 237 143
Flow, 1000 AF 23666 422 591 2149 2005 2096 1651 1775 1966 2916 1511 1511 1554 1175 1416 917
Flow, 1000 CFS 32.7 30.4 33.1 36.1 32.6 35.2 26.9 28.9 33.1 47.4 50.8 50.8 25.3 19.1 25.3 30.8

Reach Inflow, 1000 AF 3879 132 170 755 545 392 444 552 284 28 30 30 79 90 291 54
Inflow Adjust, 1000 AF -33 -1 -2 -6 -6 -8 -6 -2 0 0 0 0 0 0 0 -1
Modified Inflow, 1000 AF 3846 131 168 749 539 384 438 550 284 28 30 30 79 90 291 53
Flow, 1000 AF 27485 528 751 2889 2555 2473 2115 2319 2238 2901 1531 1541 1710 1284 1689 954
Flow, 1000 CFS 37.9 38.0 42.1 48.6 41.6 41.6 34.4 37.7 37.6 47.2 51.5 51.8 27.8 20.9 30.1 32.1

Reach Inflow, 1000 AF 8035 275 354 573 912 1331 781 562 537 496 227 227 345 406 732 276
Inflow Adjust, 1000 AF -947 -2 -3 7 -21 -87 -129 -129 -119 -84 -31 -31 3 -60 -182 -79
Modified Inflow, 1000 AF 7087 273 351 580 891 1244 652 433 418 412 196 196 348 346 550 197
Flow, 1000 AF 34564 792 1100 3466 3450 3714 2775 2750 2652 3299 1724 1737 2083 1636 2232 1145
Flow, 1000 CFS 47.7 57.1 61.6 58.3 56.1 62.4 45.1 44.7 44.6 53.7 58.0 58.4 33.9 26.6 39.9 38.5

Reach Inflow, 1000 AF 28938 125 160 755 3153 5906 9363 2207 3460 1110 472 472 355 381 518 500
Inflow Adjust, 1000 AF -333 0 -1 -50 -34 -1019 -808 802 -5 884 77 77 -6 -9 -30 -10
Modified Inflow, 1000 AF 28605 124 159 705 3119 4887 8555 3009 3455 1794 549 549 349 372 488 489
Flow, 1000 AF 63134 883 1249 4159 6583 8591 11363 5751 6090 5035 2260 2286 2534 2033 2696 1613
Flow, 1000 CFS 87.1 63.6 70.0 69.9 107.1 144.4 184.8 93.5 102.4 81.9 76.0 76.9 41.2 33.1 48.1 54.2

Reach Inflow, 1000 AF 13785 149 192 1490 845 1035 4722 939 1215 851 355 355 562 499 452 623
Inflow Adjust, 1000 AF -93 -5 -7 -19 -19 -28 0 0 0 0 0 0 0 0 -9 -5
Modified Inflow, 1000 AF 13692 144 185 1471 826 1007 4722 939 1215 351 355 355 562 499 443 617
Flow, 1000 AF 76791 993 1423 5618 7423 9587 16119 6682 7288 5329 2601 2641 3199 2556 3114 2209
Flow, 1000 CFS 106.0 71.6 79.8 94.4 120.7 161.1 262.2 108.7 122.5 86.7 87.4 88.8 52.0 41.6 55.6 74.3

Reach Inflow, 1000 AF 28844 643 826 1778 1310 1440 8947 974 3993 1547 1262 1262 1326 1121 1703 710
Inflow Adjust, 1000 AF -89 -22 -29 -86 -88 47 74 89 150 -82 -22 -22 -20 -19 -33 -24
Modified Inflow, 1000 AF 28754 620 797 1692 1222 1487 9021 1063 4143 1465 1240 1240 1306 1102 1670 685
Flow, 1000 AF 105528 1597 2216 7304 8652 11069 25157 7741 11423 6765 3834 3881 4556 3671 4772 2883
Flow, 1000 CFS 145.7 115.1 124.1 122.8 140.7 186.0 409.1 125.9 192.0 110.0 128.9 130.5 74.1 59.7 85.2 96.9

.
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22-Mar 31-Mar 30-Apr 31-May 30-Jun 31-Jul 31-Aug 30-Sep 31-Oct 15-Nov 30-Nov 31-Dec 31-Jan 28-Feb 15-Mar

Reach Inflow, 1000 AF 9036 283 363 1541 1693 1740 914 375 309 339 163 163 270 375 343 163
Evap, 1000 AF 518 0 0 0 34 25 101 107 99 66 29 29 24 0 0 0
Inflow Adjust, 1000 AF -1251 2 3 -162 -523 -540 -304 -46 136 12 25 25 -5 38 67 18
Modified Inflow, 1000 AF 7266 285 366 1379 1135 1174 508 221 345 284 159 159 240 413 410 182
Storage, 1000 AF 15644 15846 16123 17205 18033 18909 18928 18298 17799 17313 17071 16828 16374 16018 15728 15539
Pool Elev, FT-MSL 2236.0 2236.9 2238.1 2242.8 2246.4 2250.0 2250.1 2247.5 2245.4 2243.3 2242.3 2241.2 2239.2 2237.7 2236.4 2235.5
Release, 1000 AF 7371 83 89 297 307 297 489 851 844 770 401 402 694 768 700 371
Release, 1000 CFS 10.2 6.0 5.0 5.0 5.0 5.0 8.0 13.9 14.2 12.5 13.5 13.5 11.3 12.5 12.5 12.5
Ave Power, MW 142 83 69 70 71 71 112 195 200 176 189 189 158 173 173 172
Peak Power, MW 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Energy, 1000 MWH 1251.3 14.0 15.1 50.8 52.8 51.2 83.8 145.3 144.0 131.2 68.3 68.2 117.6 129.4 117.4 62.1

Reach Inflow, 1000 AF 17222 129 166 4802 2097 4346 2469 567 395 460 214 214 250 238 365 508
Evap, 1000 AF 603 0 0 0 41 29 119 125 115 76 34 33 27 0 0 0
Inflow Adjust, 1000 AF -929 57 73 131 -54 -749 -345 -64 -37 18 4 4 35 1 -6 0
Modified Inflow, 1000 AF 23060 270 329 5230 2309 3864 2494 1229 1087 1171 585 586 952 1007 1059 881
Storage, 1000 AF 18861 18962 18845 21969 22102 23664 23695 22898 22101 21315 20934 20555 20124 19440 18819 18808
Pool Elev, FT-MSL 1839.1 1839.4 1839.1 1848.1 1848.5 1852.7 1852.8 1850.7 1848.5 1846.3 1845.2 1844.2 1843.0 1840.9 1839.0 1838.9
Release, 1000 AF 23113 168 446 2106 2176 2302 2464 2025 1884 1958 965 965 1383 1690 1681 892
Release, 1000 CFS 31.9 12.2 25.0 35.4 35.4 38.7 40.1 32.9 31.7 31.8 32.5 32.5 22.5 27.5 30.0 30.0
Ave Power, MW 393 152 303 438 447 460 460 421 402 402 406 404 281 339 364 362
Peak Power, MW 454 452 460 460 460 460 460 460 460 460 460 460 460 452 452
Energy, 1000 MWH 3447.0 25.6 65.7 315.6 332.8 331.2 342.2 313.3 290.0 299.1 146.4 145.7 209.5 252.3 247.2 130.4

Reach Inflow, 1000 AF 6456 47 60 3650 230 1299 40 145 61 30 76 76 -105 16 365 463
Evap, 1000 AF 504 0 0 0 37 26 101 106 95 61 27 27 22 0 0 0
Inflow Adjust, 1000 AF -529 -12 -16 -288 -18 -70 -34 -48 -18 -3 -2 -2 119 -2 -93 -41
Modified Inflow, 1000 AF 28535 203 490 5468 2351 3505 2369 2016 1831 1924 1012 1013 1374 1704 1953 1314
Storage, 1000 AF 20153 20007 20141 23506 23506 23506 23431 22010 20498 19827 19806 19762 18872 18989 19884 20797
Pool Elev, FT-MSL 1610.3 1609.9 1610.3 1620.0 1620.0 1620.0 1619.8 1615.9 1611.4 1609.3 1609.2 1609.1 1606.4 1606.7 1609.5 1612.3
Release, 1000 AF 27890 349 357 2103 2351 3505 2443 3437 3343 2596 1033 1057 2264 1588 1058 401
Release, 1000 CFS 38.5 25.1 20.0 35.4 38.2 58.9 39.7 55.9 56.2 42.2 34.7 35.6 36.8 25.8 18.9 13.5
Ave Power, MW 493 331 264 477 525 685 545 685 685 554 453 464 476 332 246 180
Peak Power, MW 685 685 685 685 685 685 685 685 685 685 685 685 685 685 685
Energy, 1000 MWH 4326.7 55.7 57.1 343.8 390.9 493.2 406.0 509.6 493.2 412.7 163.4 167.1 354.3 247.3 167.3 65.1

Evap, 1000 AF 60 0 0 0 4 3 11 12 11 7 3 3 3 0 0 0
Ave Power, MW 168 112 86 139 144 219 159 257 258 202 169 174 180 123 86 60
Peak Power, MW 471 459 349 410 331 491 491 491 529 537 538 531 506 495 495
Energy, 1000 MWH 1480.8 18.9 18.7 100.5 107.2 157.9 118.8 191.2 186.0 150.8 61.1 62.7 134.2 92.2 58.6 21.8

Reach Inflow, 1000 AF 2598 112 144 1305 139 490 179 180 54 -8 25 25 -174 -69 55 140
Evap, 1000 AF 71 0 0 0 6 3 17 13 12 8 3 3 2 0 0 0
Inflow Adjust, 1000 AF -187 -3 -4 -19 -28 -41 -35 -33 -18 1 -1 -1 1 1 -1 -6
Modified Inflow, 1000 AF 30169 458 497 3389 2452 3947 2559 3559 3355 2572 1049 1074 2085 1520 1112 535
Storage, 1000 AF 3701 3950 4072 5131 4549 5306 3746 3746 3746 3218 2868 2543 3184 3598 3701 3701
Pool Elev, FT-MSL 1353.0 1356.0 1357.4 1368.6 1362.6 1370.3 1353.6 1353.6 1353.6 1346.9 1342.2 1337.5 1346.5 1351.8 1353.0 1353.0
Release, 1000 AF 30168 208 375 2331 3034 3190 4118 3559 3355 3101 1399 1399 1444 1106 1008 535
Release, 1000 CFS 41.6 15.0 21.0 39.2 49.3 53.6 67.0 57.9 56.4 50.4 47.1 47.1 23.5 18.0 18.0 18.0
Ave Power, MW 277 126 177 340 360 360 360 336 336 322 299 277 173 143 147 148
Peak Power, MW 346 352 368 368 368 337 337 337 307 285 264 305 329 334 334
Energy, 1000 MWH 2430 21.2 38.4 245.3 267.8 259.2 267.8 250.4 242.3 240.0 107.7 100.0 129.0 107.1 100.3 53.5

Reach Inflow, 1000 AF 2060 212 273 271 155 218 137 103 79 101 53 53 87 113 133 71
Evap, 1000 AF 31 0 0 0 2 1 6 6 6 4 1 1 1 0 0 0
Inflow Adjust, 1000 AF -152 -4 -5 -6 -9 -24 -32 -30 -22 -14 -2 -2 2 2 1 -4
Release, 1000 AF 32045 416 643 2596 3178 3382 4216 3625 3405 3183 1448 1448 1532 1221 1142 601
Release, 1000 CFS 44.2 30.0 36.0 43.6 51.7 56.9 68.6 59.0 57.2 51.8 48.7 48.7 24.9 19.9 20.4 20.2
Ave Power, MW 84 88 98 95 92 90 86 89 90 92 93 93 74 61 63 62
Peak Power, MW 99 98 95 92 90 86 89 90 92 93 93 99 82 84 83
Energy, 1000 MWH 738.5 14.8 21.2 68.8 68.9 65.3 64.3 66.9 65.2 68.8 33.7 33.7 55.8 45.8 42.7 22.5

Reach Inflow, 1000 AF 41390 914 1175 12600 4915 8162 4659 1800 1124 1067 571 571 326 679 1346 1481
Evap, 1000 AF 1790 0 0 0 125 90 356 370 340 224 100 99 81 0 0 0
Inflow Adjust, 1000 AF -3291 36 46 -375 -652 -1430 -799 -268 -4 3 19 19 151 39 -38 -40
Storage, 1000 AF 60528 60934 61350 69979 70358 73553 71968 69121 66314 63841 62848 61856 60722 60213 60300 61013
Ave Power, MW 1559 894 1000 1562 1640 1886 1724 1984 1973 1750 1612 1604 1344 1174 1081 987
Peak Power, MW 2256 2247 2157 2215 2135 2259 2263 2263 2274 2260 2241 2280 2263 2252 2251
Energy, 1000 MWH 13674.3 150.3 216.1 1124.8 1220.5 1358.0 1283.0 1476.8 1420.7 1302.6 580.6 577.5 1000.4 874.1 733.6 355.4
Service Level, 1000 CFS 55.0 55.0 60.0 65.0 70.0 75.0 65.0 60.0 60.0 60.0 60.0
Navigation Season Length 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Control Point 11 992 992 992 992 992 994 994 994 994 994 11 11 11 11

Reach Inflow, 1000 AF 4016 129 166 1031 601 69 920 430 226 145 38 38 -2 6 85 132
Inflow Adjust, 1000 AF -241 -3 -4 -31 -20 -6 -49 -47 -45 -11 -4 -4 -1 -1 -6 -7
Modified Inflow, 1000 AF 3775 126 162 1000 581 63 871 383 181 134 34 34 -3 5 79 125
Flow, 1000 AF 35821 542 805 3595 3758 3445 5087 4008 3586 3317 1482 1482 1529 1226 1221 727
Flow, 1000 CFS 49.4 39.1 45.1 60.4 61.1 57.9 82.7 65.2 60.3 54.0 49.8 49.8 24.9 20.0 21.8 24.4

Reach Inflow, 1000 AF 1520 48 61 109 128 512 140 147 73 -1 19 19 -26 17 148 125
Inflow Adjust, 1000 AF -35 -1 -1 -4 -4 -8 -6 -2 0 0 0 0 0 0 0 -8
Modified Inflow, 1000 AF 1485 46 60 105 124 504 134 145 73 -1 19 19 -26 17 148 117
Flow, 1000 AF 37326 564 847 3655 3880 3959 5147 4206 3674 3335 1514 1501 1578 1258 1364 836
Flow, 1000 CFS 51.5 40.7 47.5 61.4 63.1 66.5 83.7 68.4 61.8 54.3 50.9 50.5 25.7 20.5 24.3 28.1

Reach Inflow, 1000 AF 5708 242 311 644 886 1377 508 307 187 148 92 92 126 251 337 200
Inflow Adjust, 1000 AF -916 -69 -89 -131 -118 -69 -2 -110 -75 -59 -37 -37 -50 -100 23 7
Modified Inflow, 1000 AF 4792 172 222 513 768 1308 506 197 112 89 55 55 76 151 360 207
Flow, 1000 AF 42125 729 1063 4152 4648 5270 5628 4421 3791 3431 1573 1556 1679 1414 1722 1041
Flow, 1000 CFS 58.1 52.5 59.6 69.8 75.6 88.6 91.5 71.9 63.7 55.8 52.9 52.3 27.3 23.0 30.7 35.0

Reach Inflow, 1000 AF 12903 437 563 914 1638 1117 1596 1755 1209 549 206 206 1197 433 542 539
Inflow Adjust, 1000 AF -956 -9 -11 -36 -116 -402 -251 -131 0 0 0 0 0 0 0 0
Modified Inflow, 1000 AF 11946 428 551 878 1522 715 1345 1624 1209 549 206 206 1197 433 542 539
Flow, 1000 AF 54097 1124 1590 4969 6167 5998 6874 6115 5020 4005 1795 1762 2975 1867 2256 1571
Flow, 1000 CFS 74.7 81.0 89.1 83.5 100.3 100.8 111.8 99.5 84.4 65.1 60.4 59.3 48.4 30.4 40.3 52.8

Reach Inflow, 1000 AF 5717 545 701 544 1382 -36 26 383 339 255 67 67 587 32 408 415
Inflow Adjust, 1000 AF -107 -5 -6 -18 -18 66 4 -38 -34 -26 -5 -5 0 0 -13 -7
Modified Inflow, 1000 AF 5610 540 695 526 1364 30 30 345 305 229 62 62 587 32 395 407
Flow, 1000 AF 59733 1632 2262 5434 7528 6041 6804 6530 5345 4259 1874 1824 3662 1918 2644 1968
Flow, 1000 CFS 82.5 117.6 126.7 91.3 122.4 101.5 110.7 106.2 89.8 69.3 63.0 61.3 59.6 31.2 47.2 66.2

Reach Inflow, 1000 AF 11392 621 799 1729 1156 436 489 995 1036 893 142 142 687 400 737 1129
Inflow Adjust, 1000 AF -28 -21 -27 -82 -83 64 100 122 205 -112 -30 -30 -27 -26 -45 -33
Modified Inflow, 1000 AF 11364 600 771 1647 1073 500 589 1117 1241 781 111 111 660 374 692 1095
Flow, 1000 AF 71110 2216 3021 7050 8600 6548 7344 7682 6595 5053 1994 1936 4372 2302 3332 3058
Flow, 1000 CFS 98.2 159.6 169.3 118.5 139.9 110.0 119.4 124.9 110.8 82.2 67.0 65.1 71.1 37.4 59.5 102.8
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